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^*r« ^l-g-tb ^-B- g nf ol-g-*V #7^ ^{Optical fiber probe using 

electric potential difference and optical recorder using the same} 

£ l£r <^ 7fl<2] 7fl^l- 7>^1 ^EflS} ^-R- c^Si. 

^ 2tt ^Bl-g- te^l #efl^l 31 £11- ^*}7] ifltr #^51. 
^r^t M-Bj-^H 

51 4^zr t^o] 71-==- ^ 7fl^ #*}°1 

5L 5^ £ ^^^1 ^-g-sq^ ^^1^ ^5L. 

51 6a^r ^ofl ^l-g-51^ ^-B-^l aVa1£. 

£ 6b^r ^-^<H1 ol-g-s]^ ^-B-^ #^51. 

51 7-gr Ir^ofl af^. ^*cHl ^€ ^-n- Sf^JE. 

51 8£- If^ofl trfel- ^ oi^i ^ o. ^ £ 

£ 9a^r ^^1 ^^aHHI ^ *}^*r«- ol-g-*V ^ o_ a|oj =l^j£. 

51 9b^=r t-^Sl o^^ AHH1 ol-g-^1- ^ o. *\X\S. m 

51 10a ^ 51 lOb^r ^fil <^ AlojH 43 ^ ^ aflAl.£. 
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1020030073480 #1? 2003/10/30 

<30> ^o. ^^g. ol-g-^T- ^ ZLl- ol-g-^- ^- 7 )^. ^ofl ^ 3^*1, 

A oHl ^l^^o] -g-^ aV^S. A >olo 1 l ^MS^ir *J^* r » °l-g-*H H]o) s^^. ^ ^ 

#3 £ ^« °l-g-?r #714=- 

<31> ^^0.5., *1##*H ^ ^ go. 7-1 ^-5} £-3. §>7l ^lH^r 

71^- 4^ #°l7lM- 7fl^ ^(Numerical Aperture)!- #7>a1^o> ^c-fl, 

^-f 3^ sfl^lT^ cfoj^c ( LaS er Diode)* 7fl^>7li4 7fl^ ^ ^-f ^cfl 1.0?}*1 
7>^§>Cf. °l^tr ^-f JL^Sl^ 7l^-ol iL^s^ *Mltfl ^ 7-1 

W1°H^ ^3 3^ ^31 JlUS: ^J±« 71^-^r-ll ^71171- ^14. 

<32> oie^ ^-4*1-71 31*!- 7l#^ AFM(Atomic Force Microscope)^ f^-i- ol 

SPR( Scanning Probe Recording) 71^, ^ *B^ V D Pfl7l^, «l£l s^tMl* 

ol-g-*V 7l# f-o] oi^ olsq. ^ ^efl 7l^#^ ^ ^1«- ^IH^ ^"4. 
<33> i efls.*1, ^efl^l #^-fr °l-g-tr 7l#^ t^, O}^ ^ 371^ 7H^ 

-¥-(Aperture)(^, ^nm ifl*l ^nm)3- #^5]^ eflo]^ %^ o]^t}ji ^cf. ne^M-, 
# ^-B- ^-9- 717^1^0.5. o>^ ot§H ^S^l7l ^-fH, ^ 7111- tr^^Hl «fl^«r 

7l7> ^^1 &cf. J£*h 711^^-S. #^5l^ ^Sl ^"IrCthroughputH ^ *M-H* «<H, 
lOOnm 3.7] sq 7^^-91 ^4-*^ ^ 10-5 ^ 10"7«y) 7l^- ^ i^Me] 
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1020030073480 #^ <£*y. 2003/10/30 

-§T* 7>^I 7fl^7|- ^.S.*}^, 7l7fl3 ^>£7|- ^711 S) & 0.^*1 <^ 7 ]] S H fl<g 

^ ^ 7fl^ ^f£f ^^-A] -71 ^§>J1 OlCf. 
<34> 2 eflS*l, te^l **fl ^ 7fl^ 7fl^# 7}^ ^2fl^ *fl2:*Rr 4 

<35> £ H £A)^ W>fif £ol, 4^ *Cl (11)71- #Dl(ll)^ *>Jfofl^ 

ol^o^^] ^(i2)ol <8^sH, ^(12)4 ^(12) A>oloH 71)^(13)7} H 

^4 Ik*] 10-5ol§>ol7l nflJg-ofl, ^-^-i:^; Jicf d ^M^o) *Vcf. ^(12) ^ 

¥43^ ^ %MM7j7l ^tb y o^^^r H^^(Piasmon)^- ^ 

(Excitation)*!?]^ #^^] tt ^ £L7HH«-Ei 1H§^ # £Aj ^(optical 

loss region)-8r ^is)-^^ ^ 9X^. 

<36> 3 ofls.^, = ^7lA]^ ^oj 7 fl^Jfo} JfLj^-g- f£^X\7} 7 ] 

^sfl 7l#^ ^-f, fi^CPlasmon Mode)^ <*M J^o] oja> aio] ^ofl 5j-^-£)7l nfl 

JL^^^-S. ^7lAl7l7l neJ-S^-fr jLuZf^O.^. o^7l A] 7l 7\ 4|«fl>Hfe ^t^T 

<37> ^1 4 afl^A^ # ^AJ ojo^ ^^-^]. 7 l c^fl ^-Ajo. Ej-^jo] # 7fl ^ 

5^>Tr ^Efl^ 7fl^ 7HlS»j-^^ 71^ ^-Aj^ ^-^o]]^ £Ojs| w o >^ 0.^ ( rf^^] 
^^(Wet etching) -f-^fl o>^ s #z}(Cone angle)# 7>x]^ ^ 2 j=L 7fl^# nv^-s) , 
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1020030073480 oj*>: 2003/10/30 

1*> 31 ol s| (Taper ) °J ^ <H1 *| ^ wU}-^-§. j= ^ «g ^ - ^ o. a> A |. Al 7l ^ ^ 2 ^ Efl o] ^ ^ ^ ^ ^ 
^ ^l-^O-S. #^(Cone angle)# o>^ S 7ll *H # ^ oj 03 _g. 3] ^ #<?m. n 

elJl, 3*} 0 J<^MH^ ^ H.oj=JL5. of- ^ 7 fl ^p.«L S ^sl-^o] 7 |^a 

1- ^^f. nelM-, 7fl^» ^rl- ^4-^1 1*> 31 o] ^ ojoacq 37 j^ tcj-e^- ^3= 

M-BH^ 7fl^^ a7 -| 7 |. ^Sfl^jT. 4^-7^1 ^6\] rtfef. nfl^-oll ^1 

tt ^HHl^ ^ ^^oi ^4 

5 Wjr^^l ^ ^ ^ ^Z]- ol-g-^o^ J1^52l-# 7fl^f* °>§7l ^ 

tb ^2fl7l^^ ^Sl^ofl «1^«J-^ ^ZJ- ^ g 7^ AVsJ.nV t§^ f al-(Cr)^ ^ ^ 

^AiAiz} f-*fl #^f£-# °r^r €• S.^^. <&§<H # ^ s) 

^ 9X^ 4^^}. ZLBiq., ojE^V ^ S ol ^ o. ^ AV^nV *g ^ ^ 

-& ^lS ^CfS-fol , o. S # ^-^-^1 £^ S^-Aj S.o o to. 

S ^1^^7l7> o^ o. M ^ol ol^_ 

^-7l*V #31 71^-i--^ ^-*fl #311- ^-9J*> tiV^, ol^ ^ 

S ^-71 ti>A>nv^ 3. #z]-(Cone angle) -i- 7>*lfe o] =oj^l 7 fl^a. ^ yj-^nf 

7fl^^o.S.^> te^l ^-g-tt ^^l £ 2<>lH<2f z>ol ^oV^^cf. 

s. 2^ «J-£^1 ^Hfl^l e^^- ^ 3li=» ^^S>7l ^£ 

£ 2ofl £Al^ ^efl 7l#sl ^-o_, ^b!^ ti>£^l ^-^fl v)m^ 711^ (1mm 31 

^1 2mm)# \+ ^ ^A>^ S^^l-^31, ol ^^7> ^>7l >fl 4 ^1^^ ^1^1 *t #31 
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1020030073480 #^ <y*> : 2003/10/30 

£ 37l(60nm)5l ^o. 3^0} 7l]^l- ^SM=K <^7}*}, «>A>^- c^d] «. 7 >^ 

o.S. «l*d*8 MVnv # «l4i*8 »v^o. ^ s.^ o] ^ ^( Se lf focusing)-g- 

-i" ^KMl 711^1- <§^*>s.S.^ Jl^^^r 7fl^7> ^ fl^fe ^MRV, 

a.JE.(Mode)# 7fl^H*-<*|| ^7fl^- ^ 5ll £ES Jl^^-S ^o|a]^ ^ °} 7 1 o|]^-o] cf. 

°1 €" ^^1 ^ oJt)] 7>^1 -B-^}^ tiVnl-^. o} A >^ ^ofl ^ 7 > 

3. gMl ^*fl 3°-S^r 7}*fl m<#o) ufEj-Uj-^l ^Tfl ^Cf. fifluj:^, 

H J4 37] ^ S^o] o]^ ^ ^ Jg . ol 0>ld cla^^CDefocusing)^ 

A <M t A <§€ T tij 2] 3717]- -7i^ ^ ol^-. ^, *K|-4 ^)ofl HlAl^ MV^-cl 

^^Sr ^ 3.711- #ol^dl tMKt!- 4^" ^5-^1^ 371)7} &7l nfl^-ofl , -ga^O. Sfe 

# -¥-^-°l ^ittb ^e^im ^ ^ * ^-i- ^Hl ^0)14, 

^SLsL^r # ^JiL^^H - &*\}%o} clef. 

^ ^-^1^^: *M*>7l 4^>^ ^-tfl^#^ *j| 0074731 3L<$*\$= 7>^l^^-(Self 
focusing) a] 3^> u]#*§ A^A e t^S 7fl^^-# ^^§1 nfl^5>^ 3 

7l# «}■ S)-^- ^^.2] 3.7} 3. #o]j7 ^ ^^o] ^ 3<^o_^ al^- 3 cl^S*) _ 
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<44> ^-7] Tfl 0074731 3L*\]*] ^}^}JL Hjfi] e^o.^. ? ] 7 ] 

<45> £ 3f 0074731 JL°1H ^1<L>*>J1 31 o] 7-] yjo) 3=40- 7]] ^ 

°1 ^^-5]^ 71^- ^ 7flA§ ^1=0} ^Ef^fl AlAlJEJLA-^ £^0^7^ ^o] 

n?EL°] ^ (Holder) 7} £)^- *>^- ^A>cf^§ o]s.o)^ h]a}^ § 

^(28)°1 *n-)*lTT 4^ 7fl^(25)5q- =-4* wV^-(27)o.S o] =.o^^] b^o] *§s$s\o] #^o| 

<47> ^7]^, ^-71 ^ ^#(23)^.5. O] 3-^7]^ , ^- 7 1 ^2|- AVH 

S ol^^^i q-^o] a-^ol tg^c]-. Alz]- -f^fl #^-#(23)^1 ^£ ^A>cf^ 

§ ^2:<a] 7fl^^(25)ofl nflU^ ti]^^ #^(28)^ W ^S<?1 ^*h§K23)3 7^0.5. 

<48> ois). q*. ^.a. 5>¥ ^sflo] 7 )4il ^ 7fl^ *j|t=<q ^ yj-^oH tfl*H #W 

711 

<49> 71^(21) tfofl ^^-(22)* *8^$ * ^^"(22) 

- #3-#(23)-£ ^3-5- 71^(21)2] 74^4 ^e)^ f^f(23)2] 
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A o^1 *ll 1 ^ *H 2 M-olE^oj^n^nl^AD-g- ag/g^. ^ 7l^r(21)S] ^^ofl 

nfl, ^#5]tt ^Bl-g- 7l^-(21) t^o} ^o]^ i io mm 2 5. ^tf. <*} 7 H , l-H^eM^ 

ol^Tll ^5^§ 71^(21) ^ <^-g- Aj-Efl^A^ 71^(21)^1 ^ 

#^ ^£-8: 1^ ^ ^§ ojg. -gBj^ 7)^(21) 100 ifl*l 1000 //m ^ 

51 71^(21)^- ^Al^lcf. Aj^a. ^21-^(23)01 Aj-cfl^^ 71 

#(21)21 ^*HiLnf 9^711 ^^sl^S., ^el§ ^^(23)* #b13-°S. iLJL*}7l 

°W ^°1, ^"71 IaJ- -ilT]- ^o] ol^^^^ q.^ ^^3. ^^(23) Aj-JjLofl ^Aj^ 

^-71 ^1 2 q-olHHH^^H: sfl^^H ^el^ ^^-#(23)^1 ±^ ^ 2 x\ ^ 

A ^3* ^ cf^^l ^lsl^(25)# 

#?1 2aV ^z! ^ai A1Z1-O.S ^1^4. -#71 2a1- qz* elH^Hl 

AA 711^(25)^ ^ AAA^k 7fl^(25)2l 7-ligofl^ ^el^ Aj.g).nV 

(22)°1 ^#^4. olrtfl, Aj-7) ^ 1 ^o]^B\.o}^o) ^ ^^3. 71^(21)51 

*\S. Aizvol *1*3£H, *_Hf-^ 7 )#o} ^^jl ^el^ ^^-(22)^1 7-l^ol ^3 

4. 015.M), Aj^s 7l#(21)£r 711^(25)1- ^ip^^lcf. 
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4| ^-4 ^ <#o] ^iL^ Al^l 7]^-§>Jl ojl- 7 fl^ ^ flfe Jl^fjl ol^j a_VSf 

7l^# 7j^ ^°\}*\ JQ.^-S>fe- ^Til^H **Rr ^l^ol olcf. 



[^-tgol ol^7> sf^ 7l#^ 4^11 

3 A oHl ^-#1- >M-°H iH^^r 3i^*>» °l-§-*H ^ ^-2f#-§; ^ ^ oi- 

^ ^ A>o]oflA^ iHg^m #^*V» °l-g-*M ^ o. ^ ,= 

^A^Mj , ^-tj- ^n]^ ^] 7 } $_t\ ^MisJr + ol 

£ ojz^ ^ mv^ AH^l^i iH^^r ol-g-^M ^-°r # ¥ 

uZf-^-g- ^oj o.^ | 7] s. g ^ #^o] 71^ ^ T-fl^ Z] ^ OJ.^ ^ 

■ft ^ £ H» °l-g-*> ^. 7 ]s. ^^Krt-ll sl^o] oicf. 
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°fl e^^- fHJsh #7] #3 ^^1 ^M-S]^ SRr ^d^l^t ^^a] 71 7] 

<59> £ eflol^ ^ l}-^}. 7 -| <^ ^ ol ^ cfol^H.; #AjJr^- °}-%-f>}°?\ ^H^t" 7) 

'n TT > ^"71 ^o. & ^ tt £$1*1-* °l-§-*H ^71 ^-t^a°fl SA>*> 

<60> o^}, JEig-g- t25}o] wv^cq H>^aj^ aJa]^» >S->m*>7fl 

<61> JE 4^r ^-g-S)^- 7]^- ^ 7fl^ ^ £ o]t^. 

<62> £ 4# %^*}^, 7}3f 1* ^ #*l(40Hr, %}o]z\ *4J*M fl* Sfl o] *] 

4°liL=(41)4, t'ilit °l-g-SH eflolEil- 7]^-^7l fl^ ^^3(42)^, eflo]^ cfol_o = 
(41)S^-Ei gflo];*] #-g- £^7171 ^ ^ ^4K43)4, ^4f(43)# ^-n £43^ 

^■ir ^^1^ #^H(42H1 2^}sKr e^^- ^(44)3)-, eflo)^ i^-o} (41)^^ #A> 
3tt 3^*1^ M-R-(43)3. ^A>e>^ «S(45)* ^wl*V4. 

<63> v£7s}. t a. aj-g-sj^.^ji 71^- ^ *fl^ ^(40)^- , ^-^^3.(42)^1 3*fl ^ 

# ^(44)°.^ tfU}£)<H ^^(43)^. ^ SL^-S^ ^ ^^A] 71 71 ^ If] i«]E|E| 

(Beam Spl itter)(46)4, y J ^e]E^(46)« **fl £rE]£)fe ^a]^ £-!HdJL3. 
*171tt # ^#7}(47)i4, # 3*71(47)* **fl £-!KlJ:« **D ^^H(42H 71^. 

€ 7flA^>7l ^ US. ^^¥(48)« 
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1020030073480 <y*> : 2003/10/30 

<64> C$7]*\, fc(45)£r efl^^ 4o]in (41)S H^ #A>5q^ Z]]o]*\ %o) ^0.(43)^ ^ 

<65> =LZ\JL, % ^#71(47)^ Mlf ^d^-^l^S ^^-A]^ ^ 3j£ £ 

<66> ^71^ ti >Sf 7^0- #i=. 7] s. g xfl^ ^-*H tfl^ $-MW7\] ^ 

<67> ^ f ^-AiJil- °l-g-*H #C^£L(42H1 ^iL# 71 o^ofl cfl^o^ 

<68> #t^a(42Hl ^Ji* 7l^>7l ^ eflo]^ ^-ol eflo]^ cfol^.c (41)5."^ 
°1 3H*i ^ ^1^(45)# **fl ^-^-(43)5. 

<69> o]^7fl 3]^(45H S]*fl eflo]^ ^ #^0,(43)^ ^ ^ 

(44)^1 ^l^^cf. ojofl, ^^-(43)1- -f-*fl JES^S # ^S] ^h. ^-nV ^ 

(44)5] 7fl^^-7>x) ^^*>7ll S)^^}, o)^ ^-^(44)^1 nfljf o] 

4«M ^^(43)1- -f-Sfl £2).^ ^ 5.3=7}. ^(44)^- -&*fl ^Sl^l ^sfjl =l-s] 

<70> ol<4 ^-ol %^(44)^ 7fl^ #ofl e^-g- ^*Hr ^ #^H(42) ^-ofl 

^* f°S^ C-HojE^l- 7lS.*Vcf. 

<7i> ol^*V « C VA1 o. ^ ^^a(42) ^oHl dHEH- 7}^}7\) 5)£S, # ^(44)^: 

-f-3fl -f^S}^ ^ ojoj ^ #^£1(42) ^Hl 7j-^H ^H^* 7l^-^>7l7> 

°m ^ ^)7l7> #^4tj- ^^(42)7^ ^Tfl ^^£]7l oH^ojcf. 
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< 72 > cc^ o)j=l±- ^ 33 H7H1 «1^1*H W^3(42) ^ ^ 

— -S. , ^-^(44)^ 7^^-^ tg^^ e^^l *]^l ^^a(42) ^Hl 7i^-s] 

<73> 14^1, #^3.(42) ^Hl ^.Cf cflolEi# ^1^>71} 71^-1}- ^ 

§1-71 4H*H, #^(44)^1 7fl^f2l *]7| ^ 2|^5|-^A-1 ^2}-^ ^ 2- 7 ] ^ 

<74> 4-§-^r, A d-7lt!r ^ ^ ^-a- ^Sfl ^^3(42)^1 71^-^ ^iL-t §-M^ U^ofl 

<75> z}-^ ^ti7> 71^-^ #^3(42 H ##^r w>s]- ^-ol eflol^ #0. SA >^ ; ^-cl^a 
(42H1 2^V€ #0] ^ (44)°.^. wVA>slol ^0.(43)^. ^ ^1^(45)3. ^€4. 

<76> ojnfl, %^-B-(43)l- -g-isfl ^1^(45)# -f-*ll ^ ^ a] ^5^(46)3 S 

<77> ZLElJl, ^ i^elE-1 (46)71- €^(45)» -f-*H 3:A>^ ^ ^-E^M #3 #71(47)3. ^ 

# ^#71(47)^ «1 ^€sl^(46)« ^f-Sfl ^rSl^^r f^Jlt ^fRlJliL 

<78> A)Jr ^J=L( 48 )^ % ^#71 (47)<^1 £1*11 <£^J 3ifR!JL» -f-*fl #^£1(42 HI 71^. 

<79> ^-Cl^a(42) ^Hlb cflolE^ 7}^ S$f% ^o] 7}^^ ^ Si 7^1 ^ «-^-o] 

^fl^KElS., ol J=- Jf w-ofl o] S| ] tO-Aj-s] ^ #0] ^)7l7> ^3. cq-scf. ol^l t^B}-, # ^ #71(47) 
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<80> o)<% 7^o) > # ^#7l(47)# -f^fl ^1 71 cHl *}C| 7 } ^S]°3, 

^^^-(48)^ # ^#7l(47)o]l ^efl ^a]Jl^ nl 3 71§a]s^ A-11711- «li]l*> 

^ #tl^3(42H 71^ ^^W. 
<81> ^o] t 71^5.7} 7l$A]^^Cf 3.&, *fl^(48)^r 2] ^-fRlS* 'VS. 

91+)*}5L, ^fR!-^} 7)^S.^ ^IJl *lH^-(48)^r QlftS) ^X]^ < 0' <LS. 

#^H(42H1 7}^Q ^^f t^l^ ^7}S 
<82> ^7l*V ti>S>f ^ jx}.^ :§-15fl ti>S}- ^o], e^^J- ^(42)* -S-*l| 

#^H(42H S]«fl «>A>Al^ 71^-^ £-1] Ei # ?jO£S, %t) ^3.(42)°)) £]*fl ^>£]^ #3} 
^l7l7> 71^^ ^-fr ^^^>7]7> -g-ol^>cf. O^H, #3^H(42)°il *1 *fl a];A>S]^ # 

<83> rc]-^ ; ^ ^ ^-^(44)^1 ^M-^g: ^ #^£1(42) ^Ml 7l^s} ^^m. 

^^}7\) ^ a>}7] iflsH 

<84> £ 5^ ^ ^-g-S)^- ^} ^ #*13 ^JEolcf. 

<85> £ 5# ^S^S, ^} ^ ^^1^ ^-^1(50)^, *1 5.(51)3 S.^^. 2;A>^0|1 

*}-§-3*r elM*] ^ ^^*>7l ^ efl°l7l ^7l(52)s+, 5lM*1 ^871(52)3.^3 #*>3*r 

efl°l*1 £^7171 Sft^r ^-fh(53)i4, ^-B-(53)« ^fl S^^r ^ 

(5lH £4*}r #^3(54)^, 2flo]^ ^71 (52)3-*f 3 #a>£}^ ^0]^ ^ ^ o. 

(53)3 ^ 4**1 ?1 71 W ^4-71(55)^, ^1^(51)^- ^(54) ^H^l 7^«- * 
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tt?] ^4 ^Bl^7l(56)^-, *lJL(51)4 5-^4 4^3(54) Afolo) = 

-H^^l7l7l ^4 *14:¥I3 ^^71(57)1- ^144. 
<86> =L£\31, ^4 ^4 ^-^ 4*l(50)^r, 43.(51)'* ^ ^43xr ^ Q4?X\7] 

A ^#31^(58)4, i«3]^(58Hl ^ ^44 44" «VA>A]7l7l £|4 1 7^(59)4, 

XI 1 Ti-grofl ^sfl 443tt 4^§- 4447M 314 XI 2 7^(61)4, XI 2 7i^(61)<Hl £)4 4 

43^ 4 f^l <H4 4^ 444 ?U 4*14 4£ 444?l7l 314 a J ^3^(62)4, U J ^ 

*)?]^ M)*}t](CCD : Charge Coupled Device) 4*114(63)4, *14^1 4 13 H4(63H1 2]*fl ^44 
<344 ^^s.z]]o]^ 7 ) s.q E K64)# ^tr|*].cr. 

<87> atr, ^4 ^4 #4 4*1^ 44(50)^, U J ^4&l(62)# ^-n ¥43^ 4^1 4 

41- 44 13. ^#44 314 44^ £-*M(0MA : Optical Multichannel Analyzer)(65)4, 
a J ^44^1(62)1- -f-*fl ^44 4# ^444 444^ ^7l(65)S ^44^ 31^(66)4, 
44*im ^-^71 (65)^1 4*11 444 4^141- o}^}c^ 4^(51)4 s.^-ir §444 §44 el] 
44* 4 44^, 5-^4 4 4 4*3 4 (56 HI 4*fl 4^ 44ofl tcj-el- 44^4 XH7l(57)# 

XH4tt ^ XH 71(67)1- 4444. 

<88> EflolT] 4^34 (52)^ .2X14 4X1 4444 e fl o) ^ ^ t^Al^JCf. 

< 89 > e^4 44444(56)^ 43L(5l)4 e^4 4^3(54) 44 71 ell- 444 444 4 21 
£4 ^4 4^3(54)4 444 ^444 4444. 

<90> nli^fl Xl44(57)£r tfl44 *(45l4)4 1^44, 4^4(53)7} 44 «-^§- 4*4 

4 4^3(54)44 4444. 
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zj-ol *q 2 71 -£(61)5. ^H^lcf. 

<92> 2 7^(59)^ ^ 1 7^(59)5.-^ ^>^|<H ^}*Hr ^ ^5^1 ^ ^E]E| 

(62)5. «VA>A]^lcf. 

<93> 3.^(64)^ ^e^ 2-OlEil- cl^eflol ^ , ^s. ofl^^j. 

^(LCD) ^ ^cf. 

<94> 31^(66)tt U i#slEi(62)l- -g-*fl ^s]^ %o) ^nf^ ^71(65)5 ^ & 

<95> ~ ^1^71(67)^ 1-^71(65)^1 3#£ ^1711- ol-g-^H AlS^l ^H3* 

^^1- <r $4^ H5n^ol $U 71 El ^^71(56)^1 ^*fl #^Sl^r 7} EH 4 

El- Dl^^^l 71(57)1- ^H*>7l HS.ZL^ ^ol H^S\o] ol^ Sg^i ^0.5. 

<96> ^-7]^ ^ ^-o. ^ # ^ ^.^^V ^ ^3 ^l- eflo -|^ ^-o. ^ 

A>S>a} ZL ^ o. ^o.JL, olofl cH*V jid- ^^O.S. 

<97> O.Al ( Sflol^ ^ Al^(51)ofl SAH>7l HVH.A1 ^ # ^(54)^1 ^^(51)^ 

E-l nlBl ^Sfl^l 7iEl^ o]q# ^^HlA-1 JH^E^o) tVcf. °1 3 1> *lB.(51)^ ^ 
(54) ?i<2l 7lE|^ nl^^^l ^H7l (57)^11 °l*fl S^t}-. 

<98> Olfif ^43(54)^ TlEl 2:^ -4^1 tfl*H A^^, -f A} ^ 7^=1^ 

71(56)7} Al JL(51)$1- (54) #S] TlElSf #^3M- ^ ^^71(67)5 
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^4 ^*l*l-£, ^ ^H7l(67)^r e^^> ^(54)* ^fl^l $1*H1 JI^Al^lc)-. 
<99> n>^ i ^ ^lH7l(67)^ ^-^(54)ol nje] <^ 

^ ^e]* ^1^7l(57)# ^H^JL, o]<>| d)^^^ ^H7l(57)^ ^ *IH 

71(67)7]- *H*H- 71 ^*H1 %-^(54)# Jl^Alflcf. 

<100> -^.g. ^ e ^^ V ^-^ (54)ol Al^.(51) Aj-ofl J7^^ Zl]o]Z\ 

71(52)71- X\5. JL^o} ^^o)l oj-g-51^ Eflol^ ^ ^5^, ^-B" ^^71(55)^ o] Z))o)x\ 

#^-fK53)5. ^^1^4. 

<101> Ol^^ ^ o. ^^ 7l(55H1 o^ fl 5flol ^ ^ ^ o. (53)# Jg.^ e ^ 

# ^(54)4*1 ^^t}. °H, e^^- !^(54)£- #^(53)» £sf€ sl^Tll 

°1*>S1 3.71S ^^-Al^]cf. 

<102> ZLBlJL, ^-^(54)^1 7 fl^- #4 ^ Al^(51) S SAl-SlSl, A} 

S(51)# f^fl ^4^H tfl#3!^(58)S ^^^4. °H, ^1^.(51)5. °U}£]^ #4 Aln(51) 
» ^SRr ^-Sl Afl7H A>o)7l- ^^Sl^t-ll, o]^ ^1^.(51)0] m^ofl 7lol*V SH^K 

<ios> o]^7fl f ^15.(51)1- -f-^fl ^44^ 3l#^(58Hl 2)n afl 1 7l^-(59)5. 

S^SlJl, ol ^ l 7^0.(59)^ ^1*11 *i| 2 7l^(61)S SA>^cf. oH, ^ 2 7H 

^"(61)^ ^Al-51 ^-o. ai ^#51 Bl (62)5. «>A>Al^lcl-. 

<104> «1 ^#5lEi(62)^ ^1 2 7H^-(61)^1 tiVAf^ # ^o]] o_jj=L ^1^( 66 ) ifj-^O^. 

^4a171ji q-^^1 ^ ^1^1 cl 7H1^(63) IH^S <£a1-a1 ^t}. 
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<io 5 > ?Hlsf(63)^ U i^^E-K62)ofl ^§fl ol-g-^V^ ^1 s.(5i)^ ^ 

<ioe> Htb, 31^(66)7}- «i ^5^(62)1- J§-n ^^tt %-°r ^^1^ ^71(65) 

S. £4*^, #<=f*ti^ ^-^71(65)^ ^ 4^ ^ 31^(66 HI &m ^4=-& ^7l» ^ 

#§H ^ *1H 71(67)5. 

<107> o)o]^\ t ^ ^1^71(67)^ ^7l(65)oll £}*fl ^7l# D]^ H 

SZL^oll tfl^H ^1^.(51)^ 1R3# £-^*}JL OH- T^^t}. ^1^711 7U>^ £-4} C-flojE^ 

<ios> ^i#?V wl-^ ^o] <r^> W ^-^1(50)^ ^ ol-g-^H 

^151(51)3 ^-1- ^t°£, ojs^ ^ ^]7l7V AlS( 5 l)^ ^ o. ^ 

<109> nJ-eM, £ ig-T^ ^^^V ^(54)^1 ^-3|~£:* ^Z}7\) £aj ^} ^d]^ 

<no> tlr^l, ^ ^pl^ 2]^*Vt111- ^ 

HJ^ ^4^"* ^ 5l7l nflS-ofl ^Cfl 7^J- ^-^1^ 37^1 ^-i: ^ZL ^Cf. 

4*1 ^*fl ^^1^ ^ &TT 3.7}°) ^1^x11- ^^}7) 7 fl^ ^ 

A> ^]<4 ^ ^n]^ ^ -§--§-*> ^ 71^- 71^1-^ e^^Hl 

^ 711^o.s.m) ^-^oi ol^o^^ ^ n^M-, ^7fl4^1 7fl^€ ^-*1 ^ 
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£ ^MH^^r f-^l-^r ^IJlcfl ^-g- ^4 7)^- ^ ^ ^^oil ^311- &7] Txfl 

<m> oje^v ^.^-g. «fl^*>7l 3*fl c^ei o^^Jfi ^-^ 7 fl 

^ C M1 ^7VAl^j 0.5.^1 ^4 a^°- ^HM^fe ^oifl-ol tif oiji ^ei^. nl^l 

^ ^^71^-g- ol-g-«flAi m«-oll tilAj^ #<^JL5*) ^ ^^-g: 711^^- 

^ ^4«r-£ 51 cf. ZLE-m, oi 3 *v ^LVsfsl f^ofl s^o] 

<112> olofl of 5}, ^ 3715. °l*fl ^ ^J^o] 

<113> ol^>ollA-l^ ; -g- ^ o. |.^o| ^ ^ ^ofl cfl^>^ Aj-4*>7|1 ^*Vtf. 

<H4> E 6a ^ a. ^d\) ol-g-s)^ #^-fj-£| A>Al^olrl-. 

<115> £ 6b^r ^ ol-g-Sl^ |Al|o| ^^£olrf. 

<H6> JE 6a ^ 5L 6b^l %^M70)$=, 4]^^ 0 Ja}£1^ ^ je^a^I 

7l S^(core)(71)^-, ^(71)1 jijr^l H ^^Hl s^s)^ #efl^ 

(cladding) (72)^3. ^^M. 

<117> ^7lA^ =^(71)^ M ^ ^JlS Ol^o^ls] , ;2<H(71)fe- l 0m ^ 3] 
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<118> ZLE}J1 ( #Efl^(72)^: ^7fl|l ^44, ^(71)4 ^^o] Cj-^- 7^3. 

^44. 

<119> o]^ ^ f 2S 4^?1 ^ -0(70)0!) bJ-^ ^*H=. 4^<H1 cfl^H ^4iL^, <£ 

^ £5. °1^4 ilH(71)4 Oj^cj-ol 7 }<14 ^^HH, <&<>] 7Hfl^Xl 3 6j 

(71)4 Ef^^-i- 71 Jl^AlfJ 7><I4 7l^# ol-g-^fl (Pulling)*}^ £ 7*11 

*i4 7fl^(Aperture)(73)# ^ €#^4 lH](74)-gr ^*>4. 

<120> 44*1, 7 fl^f(73)4 4^ 4 o 05 ^ 0.3 /zmS ^g^Rr 34 w>^^cf. o^Tjj 

7fl^-(73)«- ^-^(74)-Sr -f-*fl ¥44^r 4*U ^4^r e^#4 371^ 

4 lOOnm 4*}4 44. 

<121> 0)4 ^ ^o.o^ ^(74)^. £ 8«1H 4^ <1HF4tt 

^ ^ -i-^* 5^44 ^(74)4 4^1 ^-##(75)# ^444. olnfl, ^ 

44(75)4 s-^t!: ^4^- *M]44 ^4fe ^-°r 4444 4 iQnrn o] 451^- 4 

<122> o}*^?)} 44(75)^: #^-fh§- J§-n 5144 #4 4^ 44 M-7Rr 4# # 

444 ^ 71 ^-§r 44, S]^ ^711 0)44 a.711- #4 1^(74)* Jf-«fl 

^44^ *>4. 

<123> £ 8*1144 ^-Ol ^-^(74) 4H1 #4? 44(75)4 4"444, ^4 4^ 

(74)4 0 cH^4 ^f-g-ili^Ei =4* 44(75)^ tfl^JSlTfl ^14t!:4. 

<124> 444, =4* 44(75)^8: FIBCFocused Ion Beam)* %-*](74)4 ^-4 ^-4 
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<125> o]<4 =L*£ ^ ulu_v m)9] o^u. # J\]7]is}3L uf^ , i£^ofl rcj-s ^ o_ ^ 

^ £ 9a ^ £ 9b<Hl 5LAl:g w>sf ^ f^o S ^g^tf. 
<126> £ 9a^ £ H^aHH 4^ ^fl*)-* ol-g-tb ^-B- ^S.^r M-^v£ ^ 

<127> £ 9b^ ^^^1 H^aHH 4^ ^^V* ol-g-*V ^-fi- f^^l q-Ef^ ^ 

<128> H^oflA^ £o] fgA£r£ *L «Vtgo} >^ofl oJ^sH ^-4=- «^(75) # 

^ 7]^]^ #^-FK70)S £4^^ ^ ^7H rc)-ef ^s)t11 ^33, #4* W(75) 
<129> ajj-g. s.^ <g ^s]^ ^ s}-*Voj 400nm°lJl #4* ^(75)2) IH^I^ ^-f , 

e^^S" ^(74)^ f^ofl^ <|]€^ofl =7^5} ^ «VnV( 75) o| o o t^^ ^ ojs^^^ ^ 

(<X> 0 )^r 60° 7} =4? yV5V(75)* a^tf. 

<iso> n>o^ | <y^^- ^ ^vo] 650nm°U =-4* wVni-(75)o| ^^0] ^(Silver)^ e 

3# ^(74)^ #^HH <y^o)] ^ uVn|( 75 )o| o^t^ ^ ojs^^- z|5i( 

$ 0 )^ 90° 7} ^4? »Vn^(75)^. =7^4. 

<m> o]^- ^ ^3*1 5Hr ^-fr ^<*fl tfltb Jf-^* 51 10a ^ £ 

10b# #3^1 cf^-af ^-cf. 

<132> ^ rfo. a ^ ^. ^o. ^^^01 cfl*V ^AHll- q-E]- 
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L 




400nm 


200nm 


15nm 


8nm 


60° 


2000nm 


^(Silver) 


650nm 


250nm 


Snm 


4nm 


90° 


4000nm 



^(74)^1 t^r ^ «VsV(75)^ <d 0 ^ ^(74)^ ^^HH ^ 

(75)^ %t*fl o]s.^^ z|c > L o. ^(74)0] ^ ^ojojcf. 

[^^M 1] vfl^l 3]!- ^^^.4 



<136> [^*}-Al !] Kl = p a/ p. 

<137> [^a] :] ^ ^(74)^ ^ ^^(K L )^ 14^^ ^ojcf. o] # ^-§-£r 

^(74)ofl %°) 7fl^(73)S 7}^ ^5]^ 144^ 510.^ 

, e^^" ^(74)il5. ^A>^ uflo] ^(p.)^ 1=^(74) o_ S 01,4.5} ^- ^ojjA] 7 fl^ 

(73)^1 ^-4£ #^(P a )# ol-g-*j.c*| ^A]-*}. ^ojcf. 
<138> o^H, ^(75)ol ^^llF 7fl|l o]s^ ^ o. ( ^ ^-g.^)^ 0 5 o| ^ g 

<139> sb*)-, =4* ^(75)ol £ 7flli o]^^ ^ o_ ( ^ ^^-(k l )^ 0.448^ 



<140> 



23 Kef = 0.4*p 0 /v^[2r 0 /3X]2/K L 
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<141> # 7 j 2 ]fe 5-^^- ^(74)^ # ^-4^(K e f)* M-E^\H ?H4. °1 # 

^(74H1 <g^£ #°fluixH] tfltb 7fl^(73)^ ^ %oflu|*l «lsL 

<W2> # 7 ] 2]«1M. p 0 ^ ^Kf-^MH^ °j5i|Dii(377a), e ^U(74)-§- o]JRr 

#^ -8-*Mr, Att ^ sHM*}. 

<143> O^H, =4? ^(75)°1 ^^ItET 7fl|S o] 30. ^ J= ^({^ ) o. of q. 0 3^ & 

•i- 

< M 4> S*V, ^ «><3}(75H ^ ^ ^ ^4^(K ef )-a: *J= 0.0001^ ^ ^ 



<145> 



3] Ke = I E a I 2/ I Ei I 2 % [r 0 /r]2*4/k L 



<146> a o > 71 3] o. a-^( 74 )^ ^] 7l -^(i^)^. %< LS _ > o)o\) Cfl^ 

%-^(74)^l °J 3 £) £r ^l7le}- ^^sr>^ e^^J- ^ 

(74)^ ^^^oflA^ ^)7l^- 7fl^(73)# #A> * e^^" /il7l# Tfl^ ^ 91 

4. °H, t^j(74)^ S^icHH^I tfl^- #A> J?l ^]7l^ till- 7]1^ 

*M nfl^-olcf. OH- ^]7l ^cflef ^Jtbcf. 
<147> o]Z]i£ ^cfl( Ke )^ AJ-7] [^rj-Al 3 ]oflAi<4 ^-Ol ^(74)^ ^^cfofl^o] 

37H1- ^l#(Ei)2f 7fl^f(73HHo] ^7]^- ^]i( Ea )o. ol-g-^H Til^Vl- ^ o^Cf. ^, %*\)7] 
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^tfl(K e )^ <a^iEHM2] ^l^-(Ei)^ ^tfl^sl 7fl^-Jf(73HH<q ^ 7] ^v 

^l^(E a )^ <gtfl*l^ 41^^ HIS. ^ satf. 

<148> o}7H, ^ ^-nj.(75)ol o]J z^ ^c. ( ^cfl(K e )^r 355^1 

<149> =-4* «m(75)°l £ o]^^ , ^l7l ^tfl(Ke)^ 7530^ ^ #^tk 

<150> ti>sq. ^-o], £ S^o] ^o. <^ ^ ol^^o^ i=ng^ =4=- «V 

BK75) ^Hl^r #3*>7> ^3^31, o)^ e^^- ^(74)^- ^sRr ^^>7lS)-7> Al^^V 
^MH ^*Kr ^71^ 7>*lJl $171 o]^ ^ ^(75) A\o]°\] ^71^ *>ol 

<151> o]2|- ^-o. ^ o. o. o^S)^ S ^ ^ MVn|(75)3|. ^ ^ 

(Probe Tip)JLJsL XUr^l , ^ ^ ^*fl^# *r 

# o]*>sl 371 *\ms\JL &x!]S\o] =-4* «W75)S£- #$l*r« 

7}^>7fl *M f^}. °l^tr ^ ^(75)^1 ^Sxr o]^ 

<152> £ ^-fr 71$ ^4^-21 7>^*>7fl t^S^ ^4^-^ 

n7]*!lCL3. #7H7U, ol^Tfl ^7>7-l^ ^-fr ^ ^1 7fl 

^A]7lJl %^iL 71^- ^ 7fl^ ^1^1 zfl^j Al^ ^Al7H, iEtb 7l^ ^ 7fl^ ^> 

*j<^ 7l s.o. ^7l» 3711 ^fO£«l ^ o. ^.g. 7]J l ^ o. S 
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Jlj^] 



37-27 



1020030073480 #a o^ }: 2003/10/30 

11 

°fl sI^tt #efl^ °1^<H*1 ^ o_o} H^ofl <g^tg 0.5. ^34, 
[^T 1 * 2] 

*fl 1 %H] A^H, 
3] 

*fl 1 %H1 S^i, 

FIBCFocused Ion Beam)* ^>7l =4* ^§H1^ ^ Jf$H 

[3^3" 4] 
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A o v 7l 5-^^- ^Hl °1 3 3 <H £f3£ wv^Hj ^«fl ^"71 ^ ^-o] 

5] 

*fl 5 %H] 

54^1 400nmolJl ^7) ^-4=- ava^ ^o] ^^l^l ^ , 

7] 

<Uns\xt 650nm^lJl ^7} =-4? t^o] £ r o]x£ > ^- 7 ] e^o} 
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8] 

f A Jit ^]o]Ei# 7l^-<5}7l 

^1- ^til^sl, 
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IS. 3] 




42 
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[5L 5] 
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[5L 6a] 
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15L 9a] 




73 



[5L 9bl 




74 
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